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BEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS
424 TRAPELO ROAD
WALTHAM, MASSACHUSETTS 02154

REPLY TFO

KEDED !'\TTENTEON OF : ocT 3 1 1979

Honorable Hugh J. Gallen
Governor of the State of New Hampshire

State House
Concord, New Hampshire 03301

Dear Governor Gallen:

Inclosed is a copy of the Hanover Center Reservoir Dam Phase 1
Inspection Report, which was prepared under the Natiomal Program for
Inspection of Non-Federal Dams. This report is presented for your use
and is based upon a visual inspection, a review of the past performance
and a brief hydrological study of the dam. A brief assessment is in-
cluded at the beginning of the report. 1 have approved the report and
support the findings and recommendations described in Section 7 and ask
that you keep me informed of the actions taken to implement them. This
follow-up action is a wvitally important part of this program.

A copy of this report has been forwarded to the Water Resources Board,
the cooperating agency for the State of New Hampshire., 1In addition, a
copy of the report has also been furnished the owner, Hanover Water
Works Company.

Copies of this report will be made available to the public, upon
request, by this office under the Freedom of Information Act. In the
case of this report the release date will be thirty days from the date
of this letter.

I wish to take this opportunity to thank you and the Water Resources
Board for your cooperation in carrying out this program.

Sincerely,
Incl MAX B. SCHEIDER
As stated Colonel, Corps of Engineers

Division Engineer
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

Identification No.: NHOOO51

Name of Dam: Hanover Center Dam

Town: ’ Hanover

County and State: Grafton County, New Hampshire
Stream: North Branch Mink Brook

Date of Inspection: November 9, 1978

BRIEF ASSESSMENT

The Hanover Center Dam has a hydraulic height of 30 feet,
a l4-foot topwidth, sideslopes of 2H:1V, and a length of
943 feet. It is an earthen embankment with a concrete
chute~type spillway.

The dam spans a reach of the North Branch Mink Brook, and

is located in west central New Hampshire. Maximum storage
capacity is about 476 acre-feet. Hanover Center Dam is

used for water supply for the Town of Hanover, New Hampshire.
The pond is about 2000 feet in length with a surface area

of about 33 acres.

The dam embankment and appurtenant structures are in good
condition. However, because of an inadequate spillway, the
overall rating is fair.

Based on small size and high hazard classifications in
accordance with Corps guidelines, the test flood is 1/2
Probable Maximum Flood (PMF). With stoplogs in place, a
test flood outflow of 2360 cfs (1275 csm) would overtop
the dam by about 0.8 foot. The spillway will pass 800
cfs or about 34 percent of the test flood. With stoplogs
removed, the test flood outflow would overtop the dam by
about 0.6 foot while the spillway would pass 1320 cfs or
about 56 percent of the test flood. A major breach at
top of dam could result in the loss of more than 10 lives
and excessive property damage.

The owner, Hanover Water Works Company, should implement
the results of the recommendations and remedial measures
given in Sections 7.2 and 7.3 respectively, within 1 year,
except as noted, after receipt of this Phase I inspection

report. ;17// . ,fzﬁr,_

Wareen x. Gdiran
S Project Manager
N.H. P.E. 2339




This Phase I Tanspection Report on Hanover Center Reservoir Dam
has been reviewad by the undersipgned Review Board members. In our.
opinion, the reported findings, conclusions, and recommendations are
consistent with the Recommended Guidelines for Safety Inspection of

Dams, and with good engineering judgment and practice, and is hereby
submitted for approval,

Ak 0 7 Engy

JOSEPH A. MCELROY, MLIMBER
Foundation & Materials Brauch
Engineering Division

(et Voot

CARNEY M.LfERZIAV, MEMBER
Design DBranch
Engineering Division

Vptepets W. T ’75\'
JESEPH z} FINEGAN, JR., CH
ief, Keservoir Control Ce

ater Control Branch
Engineering Division

APPROVAL RECOMMENDED:

Dee B. Fp

4’50E B. FRYAR
Chief, Engineering Division




PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for
Phase I investigations. Copies of these guidelines may be
obtained from the Office of Chief of Engineers, Washington,
D.C. 20314. The purpose of a Phase I Investigaticn is to
identify expediticusly those dams which may pose hazards to
human life or property. The assessment of the general
condition of the dam is based upon available data and
visual inspections. Detailed investigation and analyses
involving topographic mapping, subsurface investigations,
testing, and detailed computational evaluations are beyond
the scope of a Phase I investigation; however, the investi-
gation is intended to identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of
field conditiocns at the time of inspection along with data
available to the inspection team, In cases where the
reservoir was lowered or drained prior to inspection, such
action, while improving the stability and safety of the dam,
removes the normal load on the structure and may obscure
certain conditions which. might otherwise be detectable if
inspected under the normal operating environment of the.
structure.

It is important to note that the condition of a dam
depends on numerous and constantly changing internal and
external conditions, and is evolutionary in nature. It
would be incorrect to assume that the present condition
of the dam will continue to represent the condition of the
dam at some point in the future. Only through continued
care and inspection can there be any chance that unsafe
conditions be detected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with

the established Guidelines, the Spillway Test flood is

based on the estimated "Probable Maximum Flood" for the
region (greatest reasonably possible storm runcff), or
fractions therecof. Because of the magnitude and rarity

of such a storm event, a finding that a spillway will not
pass the test flood should not be interpreted as necessarily
posing a highly inadequate condition. The test flood provides
a measure of relative spillway capacity and serves as an

aid in determining the need for more detailed hydrologic

and hydraulic studies, considering the size of the dam,

its general condition and the downstream damage potential.

iv



TABLE OF CONTENTS

itle Page
ETTER OF TRANSMI T L AL . s s o v st e v sesoacsacssenssnsesnnsnenss
RIEF ASSESSMENT. . v sttt encerssssasssacsarsesssccssasenss
EVIEW BOARD PAGE. . .. v v errvererescsrsnsssnnsons se e
REFACE. v - e vt eceeneasnoccnns cereenens bee st ee s et s eonas e iv
'‘ABLE OF CONTENTS. s e st vt v et otecsssssesnssnsssannsoscssnssss v
IVERVIEW PHOTO. c vt ottt it mcccrecsnsonccanonacssenanasssssns vi
OCATION MAP. it erreeeesssesacssssnsscasosnsssssssssceosasa vii
REPORT
ECTION
PROJECT INFORMATION....... e heecerrrrasnsessesseseanene 1-1
1.1 General.......cooea fteeccacrenssasesssoceonasaenns . 1=1
1.2 Description of Project....cccevecnsriennessnnseanns o 1-1
1.3 Pertinent Data@...sieeiieneeseonerssernssnnosanans “1-3
! ENGINEERING DATA. ittt ettt v tcanasseessoassscetcsssenssns 2-1
2.1 Design..... et stseotocnasssasacaareaonaonoanonans 2-1
2.2 ConstruCtilOn.scerrereteceeroacencansencneraansnons 2-1
2.3 Operation.....ecevevesn e seseee et 2-1
2.4 Evaluation.....iceeiineinreosasenns et 2-1
§ VISUAL INSPECTION..... b esereseseensersnerrertarnnnees 3~-1
3.1 FPIndingS.. ettt eetierecnnnssossansesssisssnssne 3-1
3.2 Evaluation.....ieceeieteenensrsanssannrerssasnesanss 3-3
} OPERATIONAL PROCEDURES. ..t cetesartsnnraasnsrsssanrssrssnne 4-1
4.1 ProcedureS......... f e ereen s e e et s s s e 4-1
4.2 Maintenance Of DaM... vt v seoessvsnenensscncess 4-1
4.3 Maintenance of Operating Facilities.............. 4~1
4.4 Description of Any Warning System in Effect...... 4-1
4.5 Evaluation.......iiiiirrronarenssssasssnrsrsrannns 4-1
3 HYDROLOGY AND HYDRAULIC ANALYSIS..ee s esreansosns e r e 5-1
5.1 Evaluation of Features....cr vt eee s rinarsrennnens 5-1
5 STRUCTURAL STABILITY....vevvesea T
6.1 Evaluation of Structural Stability..........c.c... 6-1
7 ASSESSMENT, RECOMMENDATIONS & REMEDIAL MEASURES....... 7-1
7.1 Dam ASSeSSMEeNt...reerensonrsas ettt 7-~1
7.2 ReCOMMENdatiOnNS...ereeeeeecesresnsenosoacsessnnnnns 7-1
7.3 Remedial MeasSUreS. eueerssssrrsananeascessscaenanes 7-1
7.4 Alternatives.....ierseesinveconarnnnneecearnannsan 7-2
APPENDICES Designation
VISUAL INSPECTION CHECK LISTS. . it erereenesosntcesenscscnss A
INGINEERING DATA. ittt et s sssssrsresossaaas ea et e e e B
PHOTOGRAPHS & i i it i e vt ta st s o sssssassreseosvessnssssesseesens C
JYDROLOGY AND HYDRAULIC COMPUTATIONS .+« cceesrrneecenatnnns D
B

INFORMATION AS CONTAINED IN THE NATIONAL INVENTORY OF DAMS



Figure 1 - Overview

of Hanover Center Dam.
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT
HANOVER CENTER DAM

SECTION I
PROJECT INFORMATION

1.1 General

a. Authority. Public Law 92-367, August 8, 1972,
authorized the Secretary of the Army, thrcough the Corps of
Engineers, to initiate a National Program of Dam Inspection
throughout the United States. The New England Division of
the Crops of Engineers has been assigned the responsibility
of supervising the inspection ¢f dams within the New England
Region. Anderson-Nichols & Company, Inc. has been retained
by the New England Division to inspect and report on selected
dams in the State of New Hampshire. Authorization and notice
to proceed were issued to Anderson-Nichols under a letter of
November 20, 1978 from Max B. Scheider, Colonel, Corps of
Engineers. Contract No. DACW33-79-C-0009 has been assigned
by the Corps of Engineers for this work.

b. Purpose

(1) To perform technical inspection and evaluation of
non~Federal dams to identify conditions which threaten the
public safety and thus permit correction in a timely manner
by non-Federal interests.

(2) To encourage and prepare the States to initiate
quickly, effective dam safety programs for non-Federal dams.

(3) To update, verify, and complete the National Inventory
of Dams.

1.2 Description of Project

a. Location. Hanover Center Dam 1is located in the Town
of Hanover, New Hampshire. The dam spans the NWorth Branch Mink
Brook, a minor tributary of Mink Brook in the Connecticut River
Basin. The dam is about 1.4 miles above the confluence with
Mink Brook. The location of the dam is on U.$.G.S. Quadrangle,
Mascoma, New Hampshire - Vermont with cocrdinates approximately
at N43C 42' 42", W720 12' 6", Grafton County, New Hampshire.
(See Location Map page vii.)



b. Description of Dam and Appurtenances. Hanover
Center Dam impounds the secondary water supply reservoir
for the Town of Hanover. The dam consists c¢f an earthen
embankment with a concrete lined channel, a wooden stoplog
section, and a concrete box chute-type splllway. The dam
is about 943 feet long, 30 feet high, and 14 feet wide at
the crest. (See Appendix B.) The upstream and downstream
faces of the dam have sideslopes of 2H:1V. From south to
north, the dam consists ¢f an earthen embankment about 612
feet long with an average height of 10 feet, a 6.5-foot
wide concrete chute spillway with a 20-foot wide inlet
that houses 5 stoplog bays, a section of earth embankment
210 feet long that varies from 21 to 30 feet in height, and
a 10l~foot section of earth embankment that ends at natural
ground. - A valve house 1s located 100 feet to.the south of
the north abutment. x

¢c. Size Classification., Small  (Hydraulic height -
30 feet; storage - 476 acrehfeet) based on height and
storage ( < 40 feet and 2 50 to < 1000 acre-feet) as given
in Recommended Guidelines for Safety Inspection of Dams.

d.  Hazard Classification. High Hazard. A major
breach in the dam could probably result in the loss of
more than 10 lives and cause excessive property damage.
(See Section 5.1 £.)

e. Ownership. Hanover Center Dam is owned by the
Hanover Water Works Company.

f. Operator. The Hanover Water Works Company, 47
South Main Street, Hanover, New Hampshire, 03755, is
responsible for the operation of the Hanover Center Dam.
Phone (603) 643-3439.

g. Purpose of Dbam. The dam impounding the Hanover
Center Reservelr was constructed to provide a backup water
supply for the Town of Hanover.

h. Design and Construction History. The Hanover
Center Dam was designed and built in 1961. A complete set
of design plans was obtained from the files of Anderson-
Nichols. '

i. Normal Operational Procedures. The Hanover Center
Reservoir is controlled by discharge through the Hanover
Center Dam. Normal pool elevation is 1000F MSL. The
reservolr level is controlled by releasing water through
the 10-inch water supply line to Reservoir No. 2 downstrean
This line is flushed at least once a year, at which time




the condition of all valves is checked. The stoplogs may
be dropped by releasing the needle beams. However, Hanover
Water Works stated that no stoplog lifting mechanism exists
at Hanover Center Dam. Therefore, the original operating
procedures listed on Pages B-4 and B-5 no longer apply.

1.3 Pertinent Data

a. Drainage Area. The drainage area consists of 1.85
square miles (1184 acres) of mountainous, predominantly
wooded terrain.

b. Discharge at Damsite

(1) Outlet wbrks (condulits) - one low-level
outlet. Capacity at top of dam - 13 cfs @ 1005.0' MSL.

(2) The maximum discharge at the damsite is
unknown. No records of past overtopping were disclosed.

(3) Ungated spillway capacity @ top of dam-— not
applicable

(4) ©Ungated spillway capacity @ test flood eleva-
tion - not applicable

(5) Gated spillway capacity @ top of dam - with
stoplogs - 800 cfs @ 1005.0' MSL; without stoplogs -
1320 cfs @ 1005.0' MSL

(6) Gated spillway capacity @ test flood eleva-
tion - with stoplogs - 899 cfs € 1005.8' MSL; without stoplogs -
1371 cfs @ 1005.8' MSL
(7) Total spillway capacity @ test flood eleva-
tion - with stoplogs - 899 cfs @ 1005.8' MSL; without
stoplogs - 1371 cfs '@ 1005.8' MSL
(8) Total project discharge @ test flood eleva-
tion -~ with stoplogs - 2360 cfs € 1005.8' MSL; without
stoplogs - 2360 cfs @ 1005.6' MSL v

c. Elevation. (ft. above MSL based on elevation
of 992.50 shown on dam plans for spillway crest elevation)

(1) Streambed at centerlihe of dam - 974.8
(downstream toe)

(2) Maximum tailwater - unknown
(3) Upstream invert low-level outlet - 979.5

(4) Recreation pool - not applicable



removed)

d.

e.

.

g.

(5)

Full flood control pool - not applicable

(6) Spillway crest - 992.5 (assuming all stoplogs
(7) Design surcharge (original design) = unknown
‘(8) Top of dam - 1005.0
(9) Test flood pool - 1005.8 '
Reservoir (miles)
(1) Length of Maximum-pool - 0.4
(2) Length of pobl at nofmal pooi - 0.4
- (3) Length of flood control pool - not applicable

Storage. {acre-feet)

(1)
(2)
(3)
(4)
(5)

‘Recreation pool - not applicable

Flood control pool - not applicable
Normal pool - 298
Top of dam - 476

Test flood pool ~ 502

Reservoir Surface {acres)

(1)
(2)
(3)
.(4)
(5)
Dam,
(1)
(2}
(3}
(4)

Recreation pool - not applicéble
Flood control pool - not applicable
Normal pool - 33 (approximate)

fest flood pool -~ 39 (approximate)

Top of dam -~ 38 (approximate)

Type - earthen embankment
Length - 943' (design)
Height - 30' (structural height)

Sideslopes - 2H:1V U/S$S and D/S



{(5) Topwidth - 147"

(6) Zoning - Impervious core and random pervious
£fill (See Appendix B - Sketches)

(7) Impervious Core - Plans show a core with an
11" topwidth; 2H:1V sideslope upstream, and a 1H:2V side-
slope downstream.

(8) Cutoff -~ Plans indicate 10' wide 3' deep
cutoff trench. ' !

{9) Grout curtain - unknown (Plans show that a
grout curtain may have been necessary in the bedrock at
the north end of the dam.)

h. Diversion and Regulating Tunnel. not applicable

i. Spillway
(1) Type - concrete chute

(2) Length of weir - 18'; tapers to 6 1/2' wide
chute 20 feet downstream of stoplogs.

(3) Crest elevation - 992.5 (without stoplogs);
1000.0 (with stoplogs)

(4) Gates - stoplegs (5 bays)

(5) U/S Channel - Hanover Center Reservoir, open,
sand and gravel approach channel. The banks surrounding
the reservoir have an average slope of 8H:1V. The shore
is lined with brush and trees.

(6) D/S Channel - the channel downstream of the
spillway is a narrow brook. The streambed is rocky and
the valley sides are covered with trees. Immediately
downstream of the dam north of the spillway is a small
fish pond; the pond empties into the same brook, upstream of
the spillway ocutlet. This small pond assures a minimum
water level downstream of the dam to maintain fish life.

j. Regulating Outlets. The primary outlet is a
concrete chute spillway that is controlled by stoplogs in
5 bays. Hanover Water Works reported that the stoplogs
may be dropped by releasing the needle beams. The stop-
logs have remained in place since construction. The cross
section at the stoplogs is an 18-foot rectangular section
which tapers to 6% feet wide 20 feet downstream of the
stcplogs. A 1l0-foot long chute discharges into the North




Branch Mink Brook just below the small pond. A 24-inch cast
iron pipe passes through the dam. Connected tc the .pipe is
a valve in the valve house located on the upstream side

of the dam. The 24-~inch pipe is reduced to a 1l0-inch cast
iron pipe just downstream of the dam. A l0-inch tee connects
one leg to a l0-inch water-supply line. The other leg of
the tee is a 1l0-inch line that discharges into the fish
pond. A control valve is located over the tee, enabling

the operator to release flow through either or both lines.
This mechanism could be utilized to lower the reservoir
during an emergency.



SECTION 2
ENGINEERING DATA

2.1 Design

The dam was originally designed by Anderson-Nichols &
Company, Inc. in 1961. The design plans were obtained
from Anderson-Nichols' files (see Appendix B). No other

design data were obtained for the dam.

2.2 Construction -

The construction was done by Trumbull and Nelson, Hanover,
New Hampshire.

2.3 Operation
No englineering operational data were disclosed.

2.4 Evaluation

a. Avallability. Limited engineering data were
available for the Hanover Center Dam. A search of the
files of the New Hampshire Water Rescurces Board (NHWRB)
revealed only a limited amount of recorded information.
The design plans were obtained from Anderson-Nichols'
files; no computations, design data, or other historical
information were found.

b. Adeguacy. The final assessments and recommenda-
tions of this investigation are based on the plans of the
dam, the visual inspection, and the hydrologic and hydraulic
calculations.

c. Validity. The plans disclosed are in conformity
with the dam as seen on the visual inspection.



SECTION 3
VISUAL INSPECTION

3.1 Findings

a. ‘General. Hanover Center Dam is a low dam which
impounds a reserveoir of small size. Its overall size
classification is small. The watershed above the dam is
mountainous and partially forested. The dam is located
about 1% miles upstream of the Village of Etna and about
6 miles upstream of the confluence of Mink Brook and the
Connecticut River. ~

b. Dam. Hanover Center Dam is an earthen embank-
ment, 30 feet high, 943 feet long, and 14 feet wide at
the crest.

The upstream face of the dam (See Appendix C - Figure 2)
has a slope of 2H:1V. At the time of the inspection, the
water level in the reservoir was 12.3 feet below the crest
of the dam. The portion of the upstream face that was
visible above the water is covered with riprap that is

in good condition. Some grass is growing up through the
riprap between the normal pool elevation and the crest.

The crest of the dam (See Appendix C - Figure 3) is

covered with grass from the south abutment to approximately
the center of the dam. From the center of the dam to the
north abutment there is a gravel roadway which services

a small camp located on a natural knoll, downstream of

the center of the dam. There is no vegetation in the two
wheel tracks, but the remainder of the crest is covered
with grass. The grass on the crest appears to have been
mowed regularly.  The camp occupant has recently tilled

and seeded the roadway on the crest south of the spillway.

The downstream face of the dam (See Appendix C - Figure 4)
has a slope of 2H:1V. The entire downstream face is
covered with short grass. The downstream face of the dam
between the north abutment and the natural knoll at the
center of the valley is slightly uneven from approximately
mid-height to the toe. It does not appear that this
uneveness is the result of any seepage or stability problem.
There is a rock drain at the downstream toe between the
north abutment and the center knoll.
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Brush has grown up along a fence which is parallel to and
immediately downstream of the toe of the dam from the
center knoll to the south abutment. Clearing of the
brush has been started and was completed for about half
the total length between the south abutment and the
center knoll.

c. Appurtenant Structures.

(1} Stoplog Section and Discharge Conduits-A
stoplog section overflow spillway and discharge conduit
(See Appendix C - Figures 4 & 5) are located near the
center ©of the dam.at the natural knoll. The intake channel
is 24 feet wide at the mouth, with vertical concrete side
walls (tapering down to 18 feet wide at the stoplog

supports). The top of the stoplogs are 7.6 feet above the
channel bottom. The stopleogs will remain in place
indefinitely. (See p. 1-6, item j.) There are 5 stoplog

sections approximately 3' 8" wide. The channel bottom

is 12.5 feet below the crest of the dam. A 10-foot wide
concrete service bridge crosses the channel. The design
drawings, prepared by Anderscon-Nichols & Company, Inc.

in 1961, show two concrete cutcff walls across the bottom
cf the channel and up the sidewalls. A 6.5' wide, steeply
"sloping, chute-type concrete box channel approximately

110 feet long discharges to the downstream channel. The
height of conduit varies from 6 feet to 11 feet. The
concrete structure and stoplog supports were observed to
be in gocod conditicn. Erosion of concrete is limited to
the loss of surface laitance where in contact with water.
All exposed steel associated with the chute spillway has
been recently painted. The 3-inch thick wood stoplogs
were also observed to be in good condition with no evidence
of deterioration. Some leakage through the joints and
slots was observed recently (24 Aprii 1979). Some small
cracks were visible in the concrete south wall at the
downstream end ©¢f the chute spillway.

The service bridge and railings were also observed tc be
in good condition.

{(2) Water Supply Valve Structure. A 10-foot
sguare concrete structure that supports the wvalvehouse
{See Appendix C - Figure 6) is located approximately 80
feet from the north end of the dam on the upstream face.
The valves control flow into the Town of Hanover water
supply system. The concrete structure was observed to
be in good condition.



d. Reservoir Area. The reservoir (See Appendix C -
Figure 7) extends abocut one-half mile upstream from the
dam. Trees surrcocund the shoreline. The northeast shore-
line, which is about 150 feet from Hanover Center Road,
parallels the road for about 700 feet. Because the water
level was low at the time of the inspection, the bottom
of the reservoir near the dam was exposed from a point
near the spillway to the south abutment. It appears that
only a minor amount of silt has accumulated in the re-
servoir since the dam was constructed in 1961.

e. Downstream Channel. The downstream channel is
below the section of .-the dam between the north abutment
and the center knoll. Immediately downstream of this
section of the dam is a small fish pond impounded behind
a man-made dam. The pond is fed by a l0-inch diameter
cast lron tee extension, as well as a 4-inch by-pass
line. The 4-inch line is used to maintain a minimum flow
into the fish pond. 'A flow meter connected to the 4-inch
line is located at the northern end of the dam near the
crest on the downstream face. The chute spillway, near
the center of the dam, discharges inte the :channel ({See
Appendix C -~ Figure 8) a short distance downstream of the
fish pond dam. The floor ¢f the channel is covered with
cobbles and boulders. Brush overhangs the channel and
some recently cut brush and trees are lying in the
channel. A l2-inch diameter concrete pipe discharges
into the brook just below the downstream end of the chute
spillway. This concrete pipe channels water collected in
a gutter at the qownstream toe of the southern end of the
dam to the brook.

3.2 Evaluation

Based on the visual inspection, Hanover Center Dam appears
to be well maintained and in good condition. However,

due to an 1nadequate splllway, the overall rating is
fair.

As part of the routine maintenance and operating program,
brush and trees should be cleared from the downstream
channel. During future inspections of the dam, attention
should be paid to the downstream slope of the dam between
the north abutment and the center knoll to verify that
the slightly uneven surface is not the result of any
seepage or stability problem.



SECTION 4
OPERATIONAL PROCEDURES

4.1 Procedures

The Hanover Water Works Company has operated the reservoir
since 1961. (See section l 2 i. for operational
procedures. )

4,2 Maintenance of Dam

The Hanover Water Works Company is responsible for the
maintenance of the Hanover Center Dam. Maintenance is
done on a regular basis.’

4.3 Maintenance of Operating Facilities

The Hanover Water Works Company is responsible for main-
taining the operating facilities.

4.4 Description of Any Warning System in Effect

No written warning system was disclosed for the Hanover
Center Dam.

4.5 Ewvaluation

The present maintenance procedures are adequate to ensure
that minor problems encountered could be remedied within a
reasconable amount ©f time. The operating procedures should
be modified to incorporate periodic testing of the needle
beams. .



SECTION 5
HYDROLOGIC/HYDRAULIC

5.1 Ewvaluation of Features

a. General. The Hanover Center Dam is an earthen
embankment with a concrete chute-type spillway which
impounds a small water supply reservoir. The total length
of the dam is 943 feet, 18 feet of which consists of the
concrete spillway.

b. Design Data. No original hydroleogic and hydrau-
lic design data were found or disclosed for the dam.

c. Experience Data. No information regarding past
overtopping of the structure was disclosed.

d. Visual Inspections. No visual evidence of over-
topping such as damage to the structure was noted at the
time of the inspection.

e. Test Flood Analysis. The Hancover Center Dam is
classified as small, having a hydraulic height of 30 feet
and a maximum storage capacity of 476 acre-feet. This
small reservoir contains runoff from a 1.85 square mile
drainage area, characterized by mountainous, mostly
forested terrain. Using a CSM value of 2550, a Probable
Maximum Flood (PMF) of 4718 cfs was obtained. The
Recommended Guidelines for Safety Inspection of Dams
dictated use of % the PMF.

Using % PMF, the test flood discharge was determined to be
2360 cfs. The overtopping analysis indicates that, with
stoplogs in place, the dam would be overtopped by 0.& foot
during the test flood. The maximum spillway capacity at
top of dam is 800 cfs which is 34% of the test flood
discharge. With stoplogs removed, the dam would be over-
topped by 0.6 foot during the test flood. The maximum
spillway capacity at top of dam would be 1320 cfs which is
56% of the test flood discharge. It is likely that the
stoplogs would be in place because of the difficulty of
removing the pins holding the needle beams. (see p. 1-6,
item j.)

f. Dam Failure Analysis. The impace of failure of
the dam at top of dam was assessed using the Guidance for
Estimated Downstream Dam Failure Hydrographs issued by
the Corps of Engineers. The analysis covered the down-
stream reach extending from the dam to a group of houses




north of the vVillage of Etna, a distance of about 5,900
feet. A breach at top of dam would result in inundation
of Hanover Center Road at two brecok crossings, as well as
wash out a sand and gravel driveway just downstream of the
dam. Six houses would be subject to a 9.6-foot increase
in stage above the already high 4.0-foot tailwater eleva-
tion, inundating them with more than six feet of water.
Excessive property damage could result and more than 10
lives would probably be lost.



SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations. The visual inspection
indicated that the dam embankment and appurtenant features
are well-maintained and in gocd condition; however, be-
cause of inadequate spillway capacity, the condition of
the structure is considered fair. ©No evidence of seepage
¢xr slope instability were observed; evidence of ftrespassing
was minimal.

Standing water was observed in a shallow, small depression
near the downstream toe between the south abutment and the
center knoll, but no,water was being discharged. It
appears that the standing water is not the result of seep-
age from the reservoir.

A slight uneveness of the downstream slope of the dam
between the south abutment and the center kncll was noted.
It does not appear that this uneveness is the result of
any seepage or stability problem.

b. Design and Construction Data. A complete set of
design drawings 1s availlable. They show that: the dam is
founded on glacial till; the central portion and upstream
shell of the embankment consist of selected impervious
£fill; the downstream shell consists of random perviocus £ill;
the upstream face is covered with a 15-inch layer of dumped-
rock riprap placed on a 9-inch layer of gravel bedding; a
horizontal gravel drainage blanket is placed beneath the
downstream shell; a rock toe drain is located at the down-
stream toe of the dam; a graded filter is between the toe
drain and the random pervious fill of the downstream shell;
and 6-inch perforated seepage drains are beneath the down-
stream toe of the dam. The outlets of the two seepage
drains between the north abutment and the center knell
were not observed during the inspection; the outlet of the
drain between the south abutment and the center knoll was
observed; no water was discharging from it.

c. Operating Records. No operating records pertinent
to the structural stability of the dam were disclosed. See
Section 4 for operating procedures performed by the owner.

d. Post-Construction Changes. No changes appear to
have been made since the original construction of the dam.

e. Seismic Stability. This dam is located in Seismic
Zone 2 and in accordance with the recommended Phase I guide-
lines does not warrant seismic analysis.
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SECTION 7
ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition. The evaluation and visual inspection
indicate that Hanover Center Dam is in fair condition.
However, the capacity of the spillway is inadequate as
discussed in Section 5.

A minor uneveness of the downstream slope and a shallow,
small depression with standing water near the downstream
toe were observed, but neither condition appears to be
related to either a seepage or stability problem. Brush

is overhanging the discharge channel and some cut brush and
felled trees were noted in the discharge channel.

b. Adeguacy of Information. The information avail-
able is adeguate to assess the condition of the dam. The
conclusions about the stability of the dam are based pri-
marily on the results of the visual inspection and a review
of the design plans. '

~c. Urgency. The operating and maintenance recommenda-
tions made in 7.3 a. below should be implemented within 1 year
after receipt of this Phase I report. '

d. Need for Additional Investigation. No additional
investigation 1s required.

7.2 Recommendations

The owner should engage a Registered Professional Engineexr
to further investigate the adequacy of the spillway capa-
city, the feasibility of providing an additional emergency
spillway and a remote-controlled automated pin release for
the stoplog needle beams.

7.3 Remedial Measures

~ a. Qperating and Maintenance Procedures. The owner
should:

(1) Keep the brush cut near the downstream toe
of the dam between the south abutment and the center knoll.

(2) Clear the brush and trees along the discharge
channel for a distance of 20 feet on either side of the
channel and for a distance of 100 feet downstream from the
fish pond dam or to the limits of the town-owned property,
whichever 1s less.



(3) Inspect the dam monthly.

(4) Engage a Registered Professional Engineer
to make a comprehensive inspection once every two years.

(5) Establish written operational and main-
tenance procedures. :

(6) Establish a surveillance program for use
during and immediately following periods of heavy rainfall,
and also a warning program to follow in case of emergency
conditions. '

7.4 Alternatives

None.
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APPENDIX A

VISUAL INSPECTICN CHECKLIST



VISUAL INSPECTION CHECKLIST
PARTY  ORGANIZATION

PROJECT

PARTY :
1 Robert Langen

‘2J-S£ephen.Gilman

3"Douglas Ford

4. Robert Ojendyk

5. Ronald Hirschfeld

PROJECT FEATURE
1. Hydrolbgy/HydrauliCS

Hanover Center Dam, N.H.

DATE _November 9, 1978_'

TIME 1:00 P.M.

WEATHER _Cool, sunny

W.5. ELEV. U.Ss. DN.S5.
' 992.7 974.8

Warren Guinan

INSPECTED BY REMARKS

R. Langen/D. Ford

o> _ Structural Stability

S. Gilman

3. Soils & Geology

R. Hirschfeld

10.




PERIODIC INSPECTION CHECKLIST

PROJECT

Hanovex. Center Dam, N.H.

DATE November 9, 197:

Dam Embankment

PROJECT FEATURE ‘NAME
DISCIPLINE. - NAME

AREA EVALUATED

CONDITION

- DAM EMBANKMENT -

Crest Elevation

Current Pool Elevatlon
Max1mum Impoundment: to Date
surface Cracks ' '
Pavement Condition

Movement or Settlement of
" Crest

‘Lateral_Movéﬁent
Vertical Alignmenf
Horizontal Alignment

Condition at Abutment and
at Concrete Structures

Indications of Movement of

Structural Items on Slopes .

Trespassing on Slopes

Sloughing or Erosion of
Slopes or Abutments

Rock Slope Protection -
Riprap Failures

Unusual Movement or Cracking
at or Near Toe '

Unusual Embankment or Down-
stream Seepage

Piping or Boils

Foundation Drainage Features
Toe Drains

Instrumentation System

Vegetation

-41005.0"

MSL

992.7F'MSL
is5e above Stoplogs

{None. apparent

Not paved
None apparent
None apparent
Good

Good

Good

None apparent

None apparent -

Downstream slope ©f north section
embankment is slightly uneven frc
about mid-height to toe.

Riprap on upstream face in good
condition.

None apparent

None apparent. Some standing wat
in closed depression at downstre:
toe of south sectlon.

None apparent

Plans show drains beneath downsti
half of embankment. Drains were
observed during inspection of roc
at downstream toe of north sectic
of dam.

None

Grass on crest and Gownstream sl
riprap on upstream slope.
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PERIGDIC INSPECTION CHECKLIST

oJpcr_ Hanover Center Dam, N.H. ' paTE _ November 9, 1978
OJECT FEATURE.1Rtake Channel & Structure wNaME
SCIPLINE ___ . NAME

AREA EVALUATED y . CONDITION .

TLET WORKS - INTAKE CHANNEL
AND INTAKE STRUCTURE

Approach Channel

Slope Conditions | No slopes

Bottom Conditions | soil bottom of reservoir
Rock Slides or Falls None |
Log Boom 2 None

Debris S None

‘Condition of Concrete .Not visible

Lining :

Drains or Weep Holes ' None
Intake Structure | | Not visible

- Condition of Concrete

Stop Logs and Slots




i

PERIODIC INSPECTION CHECKLIST

PROJECT . Hanover Center Dam, N.H. DATE November 9, 1978 .
" con _ _ |
PROJECT FEATURE.. Ccontrol ?Ower NAME
DISCIPLINE . . ‘ B . NAME
AREA EVALUATED - ‘ - CONDITION

QUTLET WORKS - CONTROL TOWER

a. Concrete and Structural

General Condltlon - |Good to excellent
fCondltlon of Joints " lcood -
Spalllng ) ) , R None .
Visible Relnforc1ng * " |vone -
Rusting or Stalnlng of -~ INone
Concrete . - .

Any Seepage or Efflorescence Noﬁé‘visible
Joint Alignment © Jeooad

Unusual Seepage or Leaks in .None vis' 1
Gate Chamber' ible

Cracks o . None visible

Rustlng or Corrosxon Of None visible
Steel

b. Mechanical’ and Electrlcal

Alr Vents j R ‘; o Not‘applicable'

Floa# Wel;s : o Not applicable
Crane Hoist S k ,

: : ot applicable.
Elevator ' :

, Not applicable
Hydraulic System INO £ agglicable
Service Gates : " th.applicable
Emergency Gates ' Not applicable
Lightning Protection System Not apélicablé
Emergency Power System Not applicable
Wiring and Lighting System NOt

applicable




PERIOD INSPECTION CHECKLIST

Hanover Center Dam, N.H.

DATE November 9, 1978

PROJECT
‘Outlet Works

NAME

PROJECT FEATURE
DISCIPLINE NAME

AREA EVALUATED

CONDITION

QUTLET WORKS - TRANSITION AND
CONDUIT '

General Cbndition'of.ConCrete
. Rust or Staining on Céncrete
_Spalling |
Erosion orxr -Cavitation |
Ciacking'r |
Alignment of Monoliths
Alignment of Joints . .
Numbering of Moﬁoliths

 Stoplog supports

Stoplog spillway outlet
Good
None visible

None wvisible

|None visible
-|None- visible

Good

Good

Steel. in contact with water is
rusted, original paint gone,
steel above water-painted, in
good condition.




PERIODIC INSPECTION CHECKLIST

PROJECT Hanover Center Dam, N.H. parg Novembeir 9, 1978
PROJECT FEATURE__ Outlet Works "~ = yamp
| DISCIPLINE ___ - : - NAME-
AREA EVALUATED . ’ © CONDITION

QUTLET WORKS - OUTLET STRUCTURE
AND OUTLET CHANNEL -

General Condition of Concrete._ Good

Rust 6: Stainiﬁg; .“. s None visible
“spalling - - | I | ﬁone visible
' Erosion or Cavitation .. None visible
Visiﬁle Reipforcing . . None
"~ Any Seepage or Effloréscenpe' None
Condition'at'Jointsl _ L Goed
Drain holes - . ] o None 
Chaﬁhel L : | Good

Loose Rock or Trees None
Overhanging Channel : :

Condltlon ‘of Dlscharge ‘ ; Good
Channel : :




PERIODIC INSPECTION

PROJECT Hanover Center Dam, N.H.

CHECKLIST

DATE November 9, 1978

PROJECT FEATURE. Chuté spillway NAME
DISCIPLINE NAME
. AREA’ EVALUATED CONDITION

OUTLET WORKS - SPILIWAY WEIR, APPROACH
AND DISCHARGE CHANNELS »

fiApprOach Channel
éeneral Conditidﬁ"f
Loose Rock Overhéhging Channel
Trees Overhanging Channel
.Floér df Approach Channel
. Weir and Training walls
General‘Conditién Qf~CdmnEbé
Rust or Staining .
‘Spalling |
Any Visible Reinforcing
.Any Séepage-or-Efflorescenoe
Drain Holes
e Diséhérge Chanhel
General Condition
Loose Rock Overhanging Channel
Trees Overhaﬁging Channel

Floor of Channel_

Cther Obstructions

Good
None
None

Soil bottom of reservoir

Good
None visible
None visible

None

None

None

Fair

None

Brush overhanging channel

Cobbles and boulders

Some recently cut trees and brush

lying in channel. Culvert 500 ft.
downstream. .




PERIODIC INSPECTION CHECKLIST

PROJECT Hanover Center Dam, N.H,

paTE . Novembex 9. 1978

PROJECT FEATURE_S€rVice Bridge for Valve-  NAME

‘house )

' NAME

DISCIPLINE

AREA EVALUATED .

. CONDITION

'OUTLET WORKS - SERVICE BRIDGE
a. Super Structure
Bearings .
Aﬁchor Bolts
'Bfidgé Seat
.LopéitudinalfMembersi
Underside of Deck.
Secondary-Braqihg'
Deck |
-Draiﬂage'System
Railings
Expansion Joints
Paint - |
b. Abptment & Piers
General Condition of Concrete
Aiignmeht'of'Abutment |
Appfoach to Bridge

Conditidn of Seét.&'Backwall

Not applicable
Not applicable
Good |

Good

Treated .wood ~ good

None

None

None -
Good

Not applicable




PERIODIC INSPECTION CHECKLIST

PROJECT Hanover Center Dam, N.H. DATE _Novempher 9, 1978

PROJECT FEATURE S€rVice Bridge for Spillway naMe

DISCIPLINE NAME

AREA EVALUATED CONDITION

QUTLET WORKS - SERVICE BRIDGE

a. Super Structure

Bearings | | - |Not applicable

Anchor Bolts . Not applicable
Bridge Seat - ' Concrete - good

Longitudinal Members
Underside of Deck

Secondary Bracing

Deck ' | Concrete - good
Drainage System ' None |

Railings '_'_ ' Good

Expénéion Joints .| None

Paint : Good

b. Abutment & Pieré
General Cbndition of Concrete| Good
Alignment of Abutment Good
Approaéh to Bridge | Good

Condition of Seat & Backwall | Good




PRCJIECT Banover Center Dam,

PROJECT FEATURE Reservolir

NH DATE November 9, 197&

NAME R. Langen

AREA EVALUATED

REMARKS

Stability of Shoreline
Sedimentation

Changés in Watershed
rRunoff Potential

Upstream Hazards

Downstream Hazards
Alert Facilities

Hydrometeorological Cages

Operational & Maintenance
Regulations

Good
Minor

None

None

Houses adjacent to stream 1
downstream; two road crossir

None posted

None

None posted.
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ENGINEERING DATA



NEW HAMPSHIRE WATER RESOURCES BOARD

INSPECTION REPORT

wne }Jf\r\dLﬁJV' 3 Dam Number:

me of Dam, Stream and/or Water Body:

ner- }—\ O O A wale., We ,\(g Telephone Number:

iling Address:

. 7 . -
®. Height of Dam: Q) g Pond Area: ’Dr}-A Length of Dam: 9 A}-b

vwpaTIoN: £, Th KSR

ITLET WORKS: ’ - ; o
- 55‘ Crflhfx J j?>a4;¢ }fég tlﬂ{jx ! Z% F:JDLLuwX
W deaf?

BUTMENTS:

paNRENT: ot Seohodoe 19 To{ﬁ lill,je;iif K /0‘7/""/?-’5

B-1

Give Sizing, Condition aud detailed description for esch item, if applicable.



CILLYAY: Length: \(f5 ' Freeboaxd: ‘ﬁ
SEEPAGE: Location, estimated quantity, etc.

Nowa

Changes Since Construction or Last Inspection:

Tail Water Conditions:

. Overall Condition of Dam: QD =0 é

Contact With Owner: /\) P ‘ ' L

Date of Inspection: G @ (5 U2 1 ’) Suggested Reinspection Date

Class of Dam: "M SAne €0 &

| -Si.g.n‘a:tt‘zré. | QZCZD ‘},ﬁ\jv:’{:

Date

BR-2

Wote: (ive Sizing, Condition and detailed description for each item,if applic



Waltr RbhoQOur(iio bBuanl

SITE EVALUATION DATA

2R Moo W B ey gdis TELEPHONE NO.

LING ADDRESS:

£ LOCATION (TOWN OR CITY)___ javeooy |
£ OF STREAM OR WATERBODY: N, 5, Wi ¥ oo k

DRANGLE i _ LOCATION

. » i o 4
SHT OF (PROPOSED, EXISTING) DAM 5O LENGTH 9 40

. ’ 7 ' H .
z OF (PROPOSED, EXISTING) STRUCTURE é a . T loadz

INAGE ARES DS N\ POND AREA . a4

ILABLE ARTIFICTIAL STORAGE: PERMANENT: TEMPORARY : 'OTAI£l£)§5/¢f:,'

STING DEVELOPMENT DOWNSTREAM OF (PROPOSED, EXISTING) STRUC'PURL m wovy KM{?

61/ ‘V‘E_;VZ'"X 1 Qo (LE

INTIAL DEVELOPMENT DOWNSTREAM OF (PROPOSED, EXISTING) STRUCTURE

INTIAL DAMAGF DOWNSTREAM OF STRUCTURE (EXPLAIN IN DFTAIL AND IkLLUDb AMY POTEV-

+ LOSS OF LIFE: ESTIMATE)

R COMMENTS &

'S OF STRUCTURE -~ NERTEIEXSET ( MENACE *ﬁ?\@c@ pAM 1O, | 2}

» OF INSPECTION: 9 Towmo 1)
S TGRED - X [Z) \,«f\/\/(/;lL’ :j
v

SAIGNATURE

" B-3
DATE ;



ANDERSON-NICHOLS
an;ﬁ' Inc.

A CO-ORDINATED ENGINEERING SERVICE
e e

BOSTON, MASS. CONCORD, N. H.
150 GAL}SEWAY STREET 10 EASTMAN STREEN
7 February 1961 .
BFEB 81361

. -’4_’ {_’,:';5... B R ' (e _';_.‘-= ¥

Mzr. Leonard R. Frost =~ _
Engineer, Water Resources Board
State House Annex - S :
Concord, New Hampshire .~

NEW HAMPSHIRE
. WATER RESOLRCES BOARD

SUBJECT: Hanover Gentér Reservoir Operation
' ' Our Job C-1541

Dear Mr. Frost:

In your letter of 23 January 1961, you requested some informatic
in regard to the procedure to be iollowed in the operation of the
proposed reservoir at Hanover Center, to be constructed by the
Hanover Water Works Company. '

The drainage area of the proposed reservoir, as we have now

determined it from the U.S. Geological Survey quadrangle sheet,
is 1185 acres, The area of the reservoir at elevation 1000 is32.
“acres, and the volume of the reservoir at elevation 10(Mis 298 ac

: Ihave"discussed the proposed operation of the reservoir with Mz
Fred Parker, who is acting as Superintendent of the Water Work
Company since the death of Mr. Philip Coykendal, and Mzr. J. R«

.- Gamble;: Executive Vice-President of the Company. The opérat
..« rules.for the reservoir which we have decided upon are-as follow

1;:,7-Whenever the elevation of the water in the

" reservoir falls below the top of the stop logs
in 'place in the chute spillway, the 4-inch by~
pass valve in the 24~inch valve in the valve
house shall be opened to permit flow to the

- brook below the dam. ' 'The discharge through
the by-pass will not be required to exceed
the inflow to the reservoir., #




DERSON NICHOLS & COMPANY Inc.

Mr. Leoaard R. Frost
-1 February 1961 -
Page Two © -

: The maximum elevauon of tb.e water carr:.ed-'

in the reservoir about 1’ March of any year ',
sball not exceed 998.5, and at that time, the
. mammum elevauon of the stop logs in place '

Whenever-the elevatmn of the wa.ter in the res- B
ervcnr exceeds 1000.4, stop logs shall be re--,f
moved from’the chute 3p:l.llway or water drawn
through the pipe line, to c;Ontrol the reservon' .
water at eleva.tlonllooﬁ 4 cr 1ower._ '

Whenever the water in the reservoir is a.t eleva-
“tion 1000 or higher, and there is a2 measured pre-
cxpitation at Hanover, in any 24~hour period,’

- excess of one incb., '*stoP logs shall be removed

' ae long as pos mble.":::lf, aiter removal of as ma.ny
; top logs as; poss:.ble, ‘the water in the reservou-

the Wa.ter eleva.tmn shall be made , and if it reaches
:1002.5,¢ needle beams shall ‘be tnpped as. necessary
'j:o~c.ontrol tb.e water at 1002. 5or; lower. T:Lming of_




s . THE STATE OF NEW HAMPSHIRE

County of Grafton ss. ' January 17 1

STATEMENT OF INTENT TO CONSTRUCT ©BR-

REGONSFREET A DAM AT 1lanover

TO THE WATER RESOURCES BOARD:

In compliance with the provisions of RSA 482:3,

we, ' Hanover Water Works Company
i (Here state name of person or persons, partnership, association, corpor

etc.)

hereby state our intent to the Water Resources Board to construct, te—reeen
to-make—repeiro—te, 2 dam along, or (cross out portion not applicable) acro

North Branch of Mink Brook’
{Here state name of stream or body of water)

" At a point 1.5 miles north of Etna Village
{Here give location, by distance from mouth of stream, county

municipal boundary)

in the town (s) of Hanover

in accordance with PRELIMINARY PLANS, and SPECIFICATIDNS FILED WITH THIS ST
AND MADE A PART HEREQF. -

We, understand that more detailed plans and specifications may be requ

> .
by the Board in conformance with RSA 482:4 and that, if such plans are requ
construction will not commence until such plans have been filed with and ap
by the Board,




The purpose of the proposed comnstruction is _Muricipal Water
' (Here briefly state use to

Supply
which stored water is to be put)

The construction will consist of _ 22 earth embankment
(Here give brief description of

darm equipped with a reinforced concrete chute spillway.

work contemplated including height of dam)

The dam will be approximately 940 feet long and the maximum height
will be about 30 feet. '

NITEE

Fr—met~ ' w0y
All land to be flowed is owned by applicant, , = “?””}ﬂ'&.ﬁ

3; I vy
Hanover Water Works Comogn ny - S

\"; /):, . A ); . ',n
vi\ I*b—m }F/’m«,..ld y e s

J. \}“ioss Gavnb'!e mxecuH\ve Vifee "-“*r'es

........

Address <Trecinct Bullding

Hanover, New Hampshire

Note: This statement together with plans, .specifications and information and
data filed in connection herewith will remain on file in the office of
the Water Resources Board, This statement is to be filed in duplicate,
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APPENDIX C

PHOTOGRAPHS



HANOVER CENTER

". RESERVOIR
}Q e
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\\ ‘ RIPRAP
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Anderson-Nichols & Ce,Inc. U.S.ARMY ENGINEER DIV. NEW ENGLLAND
CORPS OF ENGINEERS
CONCORD NEW MAMPSHIRE WALTHAM, K MASS,

NATIONAL PROGRAM OF INSPECTION OF NON-FED. DAMS

HANOVER CENTER DAM
PHOTO INDEX

HANOVER CENTER NEW HAMPSHIRE

SCALE: NOT TO SCALE

DATE: APRIL, 1979




Figure 2 - Looking south at upstream face of dam.

Figure 3 - Looking south along crest of dam.




Figure 4 - View of downstream face of dam and chute
spillway.

Figure 5 - Looking downstream at stoplogs in chute
spillway.




Figure 6 - Looking at gatehouse which contains valve
for controlling discharge into water supply
line and fish pond.

Figure 7 - Looking east at upstream reservoir.




Figure 8 - View of discharge channel below chute
spillway outlet.




APPENDIX D

HYDROLOGIC AND HYDRAULIC COMPUTATIONS
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APPENDIX E
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CONTAINED IN THE NATIONAL
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